Spatial memory activation of the parietal cortex measured with near-infrared spectroscopic imaging in the finger-maze of the Morris water maze analogue for humans.
To assess the cortical regions involved in learning spatial navigation, changes in oxyhemoglobin volume were measured with near-infrared spectroscopy in a task analogous to the Morris water maze. The blindfolded participants (Ps) were allowed to search the area inside the circular ring (20 cm) until they reached a goal (1 cm). The sitting and starting positions were randomly varied across trials, but the goal was in a fixed position so that the Ps could learn the allocentric spatial relationship between the goal and the experimental room. There was a significant sex difference (p < 0.05) in the present task, showing that performance in males was better than that in females. With this task, we measured brain activation in the first training trial, the probe test, and the motor-control trials. In the first trial, dorsolateral prefrontal and parietal cortices were activated. In the probe test, only the dorsolateral prefrontal regions were activated. These results suggest that the parietal cortex is critical for acquisition of spatial memory.